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ROCHESTER, MINN. : 
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5 
The recent advances in microwave therapy may provide an effective 3 #7 
adjunct to the care of the patient after removal of impacted third molars ; 3 
The usual sequelae of the removal of impacted third molars, manifested as ‘ $ 
swelling and trismus, have received clinical attention, but scanty information : ‘" 
is available concerning the extent, duration and severity of these conditions. : 
Physical agents, such as heat and cold, have been used empirically to alleviate 
the postoperative symptoms 
This study was carried out in order to observe and record as accuratels 
as possible the degree of swelling and trismus which follows removal of im : 
pacted third molars and to evaluate the results of a new kind of heat treat 
ment, namely, microwave diathermy, which has been used on patients who 
have undergone odontectomy of the third molar 
With the advent of the use of microwaves in heating living tissues, it : 
was thought that this new therapeutic agent might be beneficial in post : 


operative oral surgical conditions because of the ability of microwaves to 
provide a penetrating and focusable heat energy to tissues about the jaws 
Prior to this study microwave therapy was used a few times and apparently 
alleviated the swelling, trismus and pain which follow certain oral surgical 


procedures, such as the removal of impacted third molars. 


Swelling and Trismus After Odontectomy 


The swelling that follows the surgical removal of an impacted third 
molar is due to the inflammatory edema which is produced by the outpouring 
into the tissues of intravascular fluid as a result of the action of irritants 
which increase the permeability of capillaries.’ The fluid produces a tem 
porary thickening of the cheek and tissues contiguous to the third molar 
region 

he cause of the trismus, or the inability to open the jaws to the fullest 
extent, which is an invariable sequela of the removal of impacted third molars, 
is not known. It is most likely that the direct action of the inflammatory 
exudate in and around some of the muscles of mastication is at least partially 
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responsible. Smart® discussed delayed resorption of inflammatory exudates 
in muscle. a condition which produces stagnation of blood and lymph and 
may be the cause of the formation of adhesions in muscle. Muscle fibers, 
consequently, may be bound together and to the supporting connective tissue, 


thus causing interferen ith relaxation of the muscles. 


Intraoral place 
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justed to touch the cu 
ur nts of swelling 


Review of the Literature 


During the pa » vears. when microwave diathermy has been used 
linically wn that microwaves can heat human and animal 
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tissues effectively Since many oral surgeons favor the use of heat the day 
following removal of impacted third molars,’ it was thought that the appl 
cation of microwaves to the jaw during the postoperative course of third 
molar odentectomy might be beneficial in alleviating swelling and trismus 
It provides a method by which tissues about the jaws can be heated deeply 
without application of heating apparatus. It may reduce swelling and tris- 
mus after third molar odontectomy by causing a rise in the temperature of 
the tissues, an increase in local circulation, an increase in exchange of fluid 
and an increase in the rate of lymph drainage.’ Denkman*® concluded that 
after twenty minutes of exposure to short wave diathermy the increase in tem- 
perature causes relaxation of muscles. The local heat produced in the tis- 
sues by exposure to microwaves is known to bring about an increase of 
venous return and a vasodilation through local reflex mechanisms and direct 
metabolic effects Heat is thought to increase the metabolism of tissues. 
This would tend to accelerate the budding of new capillaries, increase fibro- 
blastic activity and accelerate the healing of the wound. Therefore, it might 
be postulated that heat would be of value in the more rapid alleviation of 
swelling and trismus by increasing the exchange of fluid, thereby reducing 
the amount of edema fluid and preventing organization of the exudate in the 


tissues, 
Procedures and Materials 


study were designed to determine the effectiveness 


The procedures followed in this 
degrees follow 


of microwave therapy on the swelling and trismus which im varying 
removal of unpacted third molars Ihirty-five patients with bilaterally impacted third 


molars for which removal was indicated were selected for study In 19 of these cases 


the extent of the operation on the two sides was appr simately the same, and reason 


ably complete observations were made in these cases. The bilaterally impacted third 


removed from one side at a time In nearly every instance both maxillary 


molars were 

and mandibular third molars on one side were removed at each operation As nearly 
as possible all factors winel ould alter the postoperative course of swelling and 
trismus were kept the same [he degree of swe'ing was determined m the following 


manner Prior to operation a contro! measurement of the distance between the lingual 


embrasure of the mandibular first and second molars ard the cutaneous surface of the 
cheek was taken, as shown im figure la and 
tomies this measurement was repeated datly 


had subsided Pherefore, to determine 


b. Vostoperative sweiling produces an 


increase in this distance After the odonte 
le) so far as possible until all swe 


degree of swelling m millimeters, the operative measurement was subtracted 


the postoperative measurement 
he degree of trismus was determined by measuring the distance between the 
incisal edges of the maxillary and mandibular central incisors when the mouth was 
opened maximally (fig. 2 \ peeoperative control measurement was taken in every 
case. Postoperative measurements were taken as often as possible until all trismus 
had disappeared [he postoperative reduction in the distance between the edges ot 
the maxillary and mandibular central incisors indicates the degree of trismus. There 
fore, to determine actually and accurately the degree of tristmus in millimeters, the post 
sperative measurement was subtracted from the preoperative control measurement 
Microwave diathermy was administered on the nrst focir postoperative days on the 
side of the jaw previously selected for treatment Averaues of the degree of swelling 
and trismus in millimeters for each of the first seven postoperative days on the treated 
side were then compared with simular averages tut the untre ited sides Ih source 
microwave this sturdy was a generator with a multicavity magnetror 
tube which produced continuous electromagnetic waves of wavelength of about 12 
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maintained at SO per cent of the maximal | f i Thus the power output was 
carefully maintained at 100 watts for the i ‘ ninute period of heating 


In some cases temperatures sa which wer exposed t 


were recorded by the use a thermustor control temperature of the 
was again 


microwaves 
ekin or mucosa was taken before heating The temperature of the same sicle 
recorded within ten see nds after the ternmmnation i the period of exposure to nmncro 


waves when the generator was turned off 


In order to be able to appraise ther thermal agents were 
used on the jaws of the patients in luded his stu after removal of impacted third 


molars 


‘ 
‘ 


Untreated 


Treated 


to 


~ 
~ 
& 
~ 


2 3 5 
Days after odontectomy 


Results 


Phe data obtained by measuring the thickness of the cheek and jaw t 

indicate the degree of swelling on both the untreated and the treated sides 

in figure 4. For the sides not treated the average of this distance 

6 mm. before operation The average distance in reased to 39.3 mm 

first postoperative day, then decreased to 37.8 mm. on the third post 

perative day and gradually declined on ear h successive postoperative day 
until the a age ot the se venth day was 444) mm 

The a we preoperative control measurement for the sides to be treated 


33.8 mm This increased to 39.1 mm. on the first postoperative day 
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Phe average de » 3 nm. on the third postoperative day and to 


33.53 mm the 4 perat d 


Phe averages of t preoperative measurements were almost the same 
in both the untreated and the ¢t d series, namely, 33.6 and 33.8 mm., re- 
spectivels The averag ues for the untreated and the treated series were 
iso practically identical on the first postoperative day, namely, 39.3 and 
491 mm., respe ly owever, the average values represented by the 
measurements swell in the treated series are somewhat lower than the 


wwerage values fo ontrol series on the second, third, fourth, fifth and 


ixth postoperative d (fi +) Che greatest difference in the average of 


odont 


tween the treated series and the untreated 


rates avy It can be observed that the 
swelling of the sides treated was greater 
the average value shown for the fifth 
this observation it seems to us 

those patients who had severe 

Che averages of the meas 


same, however, for the two 
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are given in figure 5. The average severity or degree of swelling was the 
same for the sides treated and not treated on the first postoperative day 
By the second postoperative day, microwave therapy had caused a slight 
reduction in swelling, as the average swelling was 5.0 mm. on the side treated 
and 5.5 mm. on the side not treated. However, the difference in the average 
degree of swelling on the sides treated and not treated became greatest on 
the fifth postoperative day, when the average swelling was 1.3 mm. on the 
treated side and 2.4 mm. on the side not treated. Swelling had almost dis- 
appeared in both series by the seventh postoperative day. 

It is interesting to note the number of instances in the treated and un- 
treated series in which little or no swelling (1 mm. or less) was exhibited 
on any particular postoperative day. Three of the 19 patients had swelling 
of 1 mm. or less on the treated side on the third postoperative day. On this 
day there were no patients who had a swelling of less than 2 mm. on the 
side not treated. On the fifth postoperative day 52.6 per cent (10 of 19) of 
the patients exhibited approximate termination of swelling on the side treated, 
whereas only 26.3 per cent (5 of 19 patients) showed termination of swelling 
on the untreated side 

On the sixth postoperative day the swelling had disappeared in 63.1 per 
cent of the treated series and 47.3 per cent of the untreated series, On the 
seventh postoperative day 68.9 per cent of the sides treated and 63.1 per cent 
of the sides not treated showed swelling of 1 mm. or less. 

The average measurements of trismus obtained before and after opera- 
tion in the treated and untreated series can be compared (fig. 6). The aver- 
age preoperative measurements for both the untreated and the treated sides 
were between 41 and 42 mm. The average measurement for the side not 
treated was 27.3 mm. on the first postoperative day and 26.2 mm. on the 
second postoperative day, indicating that the average distance the mouth 
could be opened was less (trismus was severer) on the second postoperative 
day For the side treated the average distance that the mouth could be 
opened was greater on the second postoperative day, 26.6 mm., than on the 
first postoperative day, 26.0 mm. On the third postoperative day the average 
measurement in the treated series, 30.7 mm., was considerably greater than 
the average measurement for the untreated series, 27.2 mm. This difference, 
indicating that trismus was less severe in the treated series, continued 
through the fourth and fifth postoperative days. On the sixth postoperative 
day the average of the distance between the maxillary and mandibular cen- 
tral incisors when the mouth was opened maximally was less in the treated 
series than in the untreated series. This is due to the fact that the patients 
measured on this day were the ones with severest trismus. The average 
measurements of trismus were approximately the same for both the treated 
and the untreated series on the seventh postoperative day. 

On the first postoperative day the reduction in the distance that the 
mouth could be opened maximally was 14.0 mm. when microwave therapy 
was not given. Trismus became severer and the reduction in this distance 
was 16.7 and 16.2 mm. on the second and third postoperative days, respec 
tively. By the fifth postoperative day the degree of trismus was 12.1 mm 
Following surgery and microwave therapy the average severity of trismus 
was 17.3, 16.7 and 13.5 mm. on the first, second and third postoperative days, 
respectively. The degree of trismus was 9.5 mm. on the fifth day after sur 
gery and treatment. 

The average severity of trismus is compared for the 19 patients in which 
conditions were sufhiciently alike to justify comparison of the untreated and 
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of 31.6 C. before heating. After twenty minutes of exposure to microwaves 
the skin temperatures ranged from 32.0 to 37.0 C., with an average of 35.1 C 


Che average rise in temperature of the skin after heating was 3.4 degrees 


Similarly, the temperatures on the mandibular buccal mucosa and lingual 
mucosa adjacent to the site of extraction were determined before and after 
twenty minutes of irradiation with microwaves. The temperatures on the 
buceal mucosa before heating with microwaves ranged from 34.5 to 37.8 ( 
with an average of 368. The average difference between the control tem 
perature and that after the heating of the buccal mucosa in the 17 cases 
in which it was determined was 1.1 degree. The average difference between 
the control temperature and the temperature after heating of the lingual 
mucosa medial to the extraction site in 9 cases in which it was determined 
was 0.9 degrees. Thus, it can be observed that the average rise in intra-oral 
temperature was slightly greater lateral to the site of extraction than medial 


wound 
Comment 


During the course of this study as measurements were being taken and 
before calculations and comparisons were made, it was not apparent that 
microwave therapy was instrumental in the alleviation of swelling and tris 
mus. It was not until the study ended and over-all calculations of the aver 
age degrees of swelling and trismus were computed that the differences were 
noted between the sides treated and not treated 

It can be stated with certainty that microwave therapy does not cause 
in immediate reduction of swelling or provide complete relief from the dis 
tressing symptoms of trismus. The rate of recovery of the patient when micro- 
waves are applied to an affected jaw is not striking. However, as has been shown 
by the results of this study, the average severity of swelling and trismus which 
occur after odontectomy of third molars has been substantially lessened by 
treatment with microwaves, This means that some patients are helped and 
others are not; some may be relieved more than others 

lhe apparent relief from postoperative pain and soreness, especially dur 
ing the actual heating period may be the most important effect of microwave 
therapy when applied to a painful, swollen jaw that is difficult to open. Un 
fortunately, it is impossible to measure accurately pain or the relief from pain 
[t was thought that postoperative pain might be graded, but the results of 
this attempt were entirely unsatisfactory 


Summary and Conclusions 


Phe degree of swelling and trismus following odontectomy of third mo 
lars was studied in 35 patients In order to determine the effect of micro 
wave diathermy on the swelling and trismus, one side was exposed to micro 
waves and the other was left untreated after odontectomy of third molars 
In these patients impacted third molars were situated bilaterally, but the 
removal was done one side at a time. The microwave diathermy used in all 
cases consisted in twenty minutes of continuous exposure to microwaves at 
an output of 100 watts when the director was at a distance of 5 cm. from 
the skin of the cheek. This treatment was given on the first four days after 
operation on only one side. Measurements indicative of swelling and trismus 
were made postoperatively on both sides of the jaw. When the averages of 
the measurements of the sides treated were compared with the averages of 
the sides not treated, the following facts were noted: 

1. Swelling was less severe on the side that was exposed to microwaves 
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than on the side not treated during the second, third, fourth and fifth post 


2 Prismus wag less severe on the third, fourth and fifth postoperative 
} crowaves following odontectomy than 


\ idditional cor rative analysis was made in !9 of the 35 cases in 
which the data were mplete and the extent of surgical procedures on one 
ule of the aw of ¢ h patient was nearly equal to that on the other side 
In this group of patients the average severity of swelling and trismus was 
less after microwave irradiation than when no microwave diathermy was ap- 


lied. It was found that the differences in the severity of swelling and tris 
" when treatment was given and when it was not given to these 19 patients 


ere mmilar to the differences noted for the 35 patients 


perature of O9 degree (C.) was 


recorded on the li | cle f the mandible in 9 cases, and an averayve rise 
‘ 

im temperature of 1.1 degree on the m na lateral to the site of extraction 


hatherms 
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A new type ultraviolet lamp was hung about the middle of each side of the 
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minutes. More than 35 per cent of the bacteria were destroyed after ex 
posure for twenty minutes at 44 C.. while at 37 C. the diminution was about 
10 to 158 per cent. The destructive effect at 44 C. was even more marked 
when the cholorine content in the tap water was higher ; 

The results following a two hour interval prior to plating showed no 
significant difference Similarly, the results when Staph, aureus was used 
is the inoculum were not significantly different from those obtained with 
coh 


The Effect of Chlorine 


Water supply is commonly treated with chlorine in order to destroy 
harmful bacteria. The usual chlorine demand of filtered water is 006 to 
2 parts of chlorine per million parts of water, with a typical residual chlorine 
concentration of 0.1 to 0.2 ppm of water 

Reports’ indicate that the bactericidal power of chlorine is most marked 
when free chlorine ions (C1*) are present in water and that this bactericidal 
effect: mecreases considerably as the temperature increases 

tefore determining the effect of chlorine on the test microorganisms 
used in our study, we first made analyses of the chlorine content of tap water 

Phese determinations were made by means of the orthotolidine standard 
colorimeter, with use of 1 ml. of orthotolidine reagent in 100 ml. of water 
tested. The vellow color developed in the test sample was compared with 
4 series of quantitative colorimetru standards. The immediate appearance 
of a decided yellow color in the test sample was considered indicative of the 
presence of tre chlorine 10ns 

hese tests were made three times daily during a one month period 
Thev showed that the concentration of chlorine im tap water varied even 
during a single day. The morning sample of tap water usually had a higher 
concentration of chlorine than the evening sample; variations ranging be 
tween 0.06 to 0.2 parts of chlorine per million parts of water were noted 

To note the effect of chlorine on E. coli, experiments were conducted 
with plain tap water and de hlorinized tap water. A 0.2 per cent solution 
of sodium thiosulfate (Na,S,O,) was used to dechlorinize the tap water. 


\ representative example of the results obtained in these experiments 


is given in table 2. 


2 


Number of E. Col 
Time of In Tap Water Chlorine Content PPM 
Immediate 220,000 196,000 130,000 264,000 


After 20 minutes at 44 ¢ 185,000 140,000 90,000 218,000 


* Initial number ot per milliliter according to titratwr 


It is evident from table 2 that the survival of bacteria depended upon the 
eoneentration of chlorine in the tap water A low concentration of chlorine 
did not seem to be as bactericidal as a higher concentration. Thus the num 
ber of bacteria in tap water always was lower than in dechlorinized water 

fhe survival rate of E. coli on immediate sampling ranged from 40 to 
&) per cent, while that of Staph. aureus ranged from @) to 85 per cent. After 
a lapse of twenty minutes, the survival rate of both of these micro-organisms 


was less 


Sherman and Holm: J. Bact. 7:465, ’ Bacterial Changer in (Chlormated 
Water Filter Effluent, Public Works 64:19, 19 
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effect is most marked in the presence of sodium chloride, in which only a 
few viable E. coli could be recovered from the sample taken immediately 
ifter inoculation and in which no bacteria were recoverable after twenty 
minutes of contact. In tay ter the bactericidal effect of the trisodium 
phosphate was less marked than in distilled water. This may be attributed 
to the neutralizing effect of the chlorine upon the trisodium phosphate 


The Effect of Water 


There are conflicting reports in the literature concerning the destructive 
effect of water on microorgan It is well known that the destructive 


power of water on bac terial ce Is depends on such fac tors as the initial con 


centration of organisms, the temperature | nd the hydrogen ion concentration 
Che majority of reports,” however, are in accord that pure water is not a 
desirable medium for bacterial existence 

In our study we tested the destructive effect of water by comparing the 
rate of survival of EK. col in distilled water, tap water, tsotonic saline (made 
with distilled water), broth water (distilled water contaming O1 per cent 
brain-heart infusion broth) and dechlorimized tap watet Table 4 is typical 


of the results of one of these experiments 


4 The 


Water 


Time of Sampling roth 


136,000 220,000) 000 250,000 
After 20 minutes 72.000 146,000 145.000 


* Initial number « 


Phese experiments showed that the number of F coli surviving in pure 
distilled water was 40 per cent less than in broth water on immediate samp 
ling and 50 per cent less after twenty minutes The survival of EF. coli in 
saline with or without broth was relatively the same, although the samples 
examined after twenty minutes showed + cent fewer organisms than 


the immediate samples 


Staphylococei proved to be somewhat more resistant than E. coli to the 
destructive power of pure water 


Significance of Preliminary Experiments 


Our preliminary test experiments indicated that a temperature of 44 C, 
chlorine and water each had a destructive effect on the micro organisms stud- 
ied. The period of exposure also was a factor, for considerably more bac 
teria were destroved after twenty minutes than upon immediate sampling 
\ combination of these factors was found to destroy 95 per cent or more 
of the micro-organisms, Moreover, if traces of trisodium phosphate were 
present, the killing rate was even greater than when either of the factors 
was present alone. 

Knowledge of the bactericidal effects of these factors usually encoun. 
tered in hydrotherapeutic tanks made is possible to estimate the efficacy of 
ultraviolet rays in sterilization 

Topley and Wilson: Principles of Bacteriology & Immunity, Vol. I, 


5 Ficker, 7 Infekt. 28:1, 1898 Winslow and Falk J. Bact. @:237, 192: Howston, A. ¢ 
Tenth Rs. Kep. Metrep. Water Pd., 1914. 
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Ultraviolet Ray Experiments in Hydrotherapeutic Tanks 


preliminary experiments, we then set up a series of 
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periments, after twenty minutes of exposure 
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It was evident from these experiments that although the ultraviolet rays 
destroved the bacteria after twenty minutes of exposure, the number of re 
eoverable organisms before exposure to irradiation was too small to permit 

clear-cut picture of the destructive efficacy of the ultraviolet rays In ad 
dition, the bacterial counts varied greatly in different experiments 

This prompted us to take the following precautions to eliminate the 
effect of such factors which our preliminary experiments had shown might 
influence the results 

1. Special efforts were made to remove traces of trisodium phosphate 
by repeated rinsings of the tank 

2. The tank water was dechlorinized by the addition of sodium thiosul 
fate of broth 
3. The bacterial inoculum was increased, Enterococet, pseudoanthrax 
hacilli and T. mentagrophytes were added to the E. coli and Staph. aureus 
Eighteen hour broth culture of streptococci and two weeks old broth culture 
f pseudoanthrax bacilli containing numerous spores were used. T. menta 
grophytes was cultured on corn meal agat for two weeks and used in the 
form of broth suspension, Smears ol this suspension revealed numerous mit 
rospores and mac roconitia, The usual inoculum was 50 ml. of broth culture 

In the first set of experiments 50 ml. of broth was added in addition to 
the 50 ml. of the test culture Determinations of the chlorine content and 
pH were made prior to and after the addition of the broth and the test cul 
ture. Samples were were taken immediately after seeding, after twenty min 
ntes of standing and after twenty minutes of exposure to ultraviolet rays. 
fable 6 summarizes the results of these expermments 


6 The Efte Ultravielet Ra Test Bactersl Culture 


(,rowth of Hacteria 
Alter 
Expected N« stamding 


Bacteria per MI Count Min 


650,000 587,500 178,300 
k.nterococes 650.008 000 400,000 
Staph. aureus 478,000 257 000 
Psendoanthrax bacilli 2,670 6200 3,600 
mentagrophytes* 


Under these conditions we finally succeeded in obtaining colony counts 
consistently large enough to allow a reliable estimate of the bactericidal ef 
fect of ultraviolet light Table 6 indicates that the number of viable bacteria 
was diminished 30 to 50 per cent even after twenty minutes of standing in 
igitated water This means that a certain percentage of the bacterial de 
struction was due to factors other than ultraviolet rays temperature, wa 
ter, agitation Phis fact should be taken into consideration in estimating 
the bactericidal power of ultraviolet rays 

Nevertheless, it is significant that after twenty minutes of standing the 
number of micro-organisms still remained high, whereas the plates inoculated 
with irradiated water were uniformly free of bacterial and fungus growth 


Chis evidence of the destructive action of ultraviolet rays on bacteria 


prompted us to determine the extent of this destructive power. By using 4 


total of 230 ml. of broth to create more favorable conditions for the growth 
of micro-organisms, we believed that it would be possible to increase the 


survival rate of the inoculated bacteria. 


Atte Mor 
ot ttta 
vielet Ray 
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72 0 
0.06 7.2 
O08 74 0 
0.08 76 
007 7.4 
* Counting colonies of T. men her ranged between 1.060 and 100,000 colonies per 
eared that the initial survival 3 
4 
- 
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Subsequent tests with the increased broth concentration showed that 9) 
to 97 per cent of the bacteria in the inoculum were recovered. The excess 
broth, howe tad the disadvantage that a large amount of foam revealed 
that some bacteria survived after exposure to ultraviolet radiation. 

This finding indicated that the presence of excessive broth seems to 
interfere with the action of the ultraviolet rays on the bacterial cells. This 
observation is in accord with previous reports” that broth possesses a high 
oetheient of absorption of ultraviolet rays 

Che interference of the broth with the efficacy of the ultraviolet radiation 
dus to dechlorinize the tap water with sodium thiosulfate. By removing 
the bactericidal action of the chlorine, we would then increase the viability 
of the bacteria. Table 7 indicates that not only a high bacterial survival 

obtained in this way but that the ultraviolet rays destroyed all the sur- 


bacteria 


on Bacterra in Dechlorimzed Water 


Immediate Count After 70 Mm 
Count per Mi Exposure to Ultraviolet Rays 


280000 250,000 0 
400,000 28,000 0 


Phe success with dechlorinized water led us to use twenty-hour agar 
lant cultures of E. coli and enterococci suspended in isotonic saline solution 
in order to provide massive inoculums of the organisms. One extra large 
inoculum of FE. coli provided an estimated 2,000,000 bacteria per milliliter of 
tank water The actual count revealed 1,625,000 organisms per milliliter of 
water 

lable & shows that the survival rate of FE coh, seeded in massive num 
hers into dechlorinized water, ranged between 60 and 70 per cent. The re 
sults with enterococe: were very similar, ranging between 65 and 78 per cent 
In the presence of 0.2 parts of chlorine per million parts of tank water, only 
»to WO per cent ot the | col organisms could be recovered prior to exposure 
to ultraviolet ravs. On the whole, the percentage of destruction was in 
proportional to the size of the initial inoculum: The heavier the 


versely } 


inoculum, the smaller was the rate of the destruction 


lyur Culture Inoculum of FE. Col, 
Immedtate Count After 76 Min 
Count per ML Exposure to Ultraviolet Rays 


220,000 
1.625.000 


Comment 


was to investigate the destructive power of 
« viable micro-organisms. This was most 
massive inoculum of 2,000,000 bacteria per 


all percentage of bacteria are destroyed 
rature, chiorine, and trisodium phosphate used 
vertheless significant that more than a million 
per milliliter of water were exposed to the ultraviolet rays and not 


7 
74 
Tawi The t Ultraviolet Ray: 
z 
i 
Wacteria Expected Number per M 
ntero 
il 
; 
x 
4 
4 
ane & } frat t laght on 
44 Fapected Number per M ‘ 
0 
1) ed 0 
Dect d 0 
The purpose f our study 
‘ nient im expert V on 
milthhter of water was ed 
ion cle 
bacteria 


ULTRAVIOLET — HELEN JERN AND CURRENCE 


a single organism could be recovered after exposure for twenty minutes 

It is not likely that such a degree of contamination ever would be 
achieved in the hydrotherapeutic tank. No matter how extensive the infected 
lesion of the patient, the number of micro-organisms invading the tank would 
be considerably smaller than the inoculums used in our experiments 

Our results proved unequivocally that for practical purposes, ultraviolet 
radiation serves as a reliable sterilizing agent. For maximum effects, how 
ever, it is pointed out that simultaneous agitation of the water should be 
carried out. This is essential to enable every particle of the contaminated 
water to be exposed to the direct action of the rays, for it is well known 


that direct irradiation is more powerful than indirect irradiation." 


Summary 


The possibility of using underwater ultraviolet radiation for the sterili 
zation of water in hydrotherapeutic practice was investigated, To determine 
the destructive action of ultraviolet rays, various test micro-organisms were 
used, including FE. cali, Staph. aureus, enterococci, pseudoanthrax bacilh and 
T. mentagrophytes. 

Under conditions simulating hydrotherapeutic treatment, a considerable 
portion of the seeded organisms were destroyed prior to exposure to ultra 
violet rays by the action of a temperature of 44 C, by chlorine (0.06 to 0.2 
parts per million of tank water) and by the water itself, 

In order to obtain a maximum survival of bacteria for an estimation of 
the true bactericidal power of ultraviolet rays, dechlorinization of water was 
accomplished by the addition of sodium thiosulfate or broth. Sodium thio- 
sulfate appeared to be preferable to broth for this purpose, because of absorp- 
tion of the ultraviolet rays by the broth allowed survival of some of the 
bacteria 

Various numbers of the micro-organisms, up to 2,000,000 per milliliter 
of water, were subjected to twenty minutes of exposure to ultraviolet rays 
with complete sterilization 

The underwater use of ultraviolet light can be recommended as a reliable 
sterilizing procedure in hydrotherapeutic practice. For optimum effects the 
water should be simultaneously agitated to permit exposure to the rays of 
every particle of contaminated water 
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the wire, which is Aush with the bevel of the needle, the other. Because of their prox- 
imity both electrodes are within recording reach of the same motor unit 
Unipolar Needle Electrode \ method which combines skin and needle electrodes is 
used by some. A simple needle electrode insulated except for its tp is inserted into 
the muscle. The other electrode 1s applied to the skin at the point of entry of the 
needle 3 
Shin Electrodes In certain cases in which it is not necessary to investigate the motor 
unit and in which an additive recording of superficial portions of the muscle is satis- 
factory, skin electrodes may be used Two small metal disks, 5 mm. in diameter, are 
applied to the skin over the muscle to be examined. To assure their firm application 
and constant spacing, they have been elued to a thin plastic plate. This plate is then 
pressed against the skin by adhesive tape. The skin resistance must be decreased 
below 5.000 ohms by cleansing the skin with acetone and rubbing it with electrode 
ielly before application of the electrodes 
A large skin electrode leading to the er vund may be applied to the chest wall or 
the recording electrodes This is to eliminate the electrocardiogram from the 
Fxtraneous electric interferences are best eliminated by placing the patient 
per screen cage 
from the electrodes te ad to an amplifier wl ich increases the voltage of the 


sufficiently to rec ord it 
Recording Devices 


Loud Speaker The simplest device to demonstrate the action current is the loud 
speaker \ click indicates a short impulse; a thump, a longer one, and a rattling, @ 
series of successive impulses, It is quite sensitive to minute potentials, yet, despit: 
this. the range is large The character of the sound gives an indication of the ampli 
tude and duration of the potential However, exact measurement of the potential by 
this means is not possible. The sound may be captured on records of magnetic tape 
for dy 

Cathode Ray Oscillograph The most accurate recording instrument 1s the cathode 

iograph. A beam of electrons 1s placed between two parallel horizontal meta! 
-ted to the amplifier and is then detected by a fluorescent screen as a 
t The potential difference created by the action current produces a ver 
oA) the spot \ special mechanism in the oscillograph, called the sweep, 
ot horizontally with a variable speed which can be regulated The trac 
duced on the screen by the spot of light records the amplitude and duration 

tential 
This can be permanently recorded by a camera with open shutter and with con 
moving film. The movement of the film eliminates the necessity of the sweep 
Pen Writer Another recording device is a pen-writing mechanism, Sufhciently am 
n current will produce deflection of the pen which then records on moving 
he inertia of the pen does not permit the recording of very short impulses 


{ sensitivity limits its usefulness 
The Action Potential 
The contraction of a single muscle fiber is accompanied with a wave of 


vative electricity which travels along the fiber, Two electrodes placed in 
close proximity to each other will eae h receive the wave of negative electri ity 


in rapid succession, This will produce a diphasic spike in the recording 


(fig. 1B). Since all muscle fibers of a motor unit contract simultaneously 
and since they are close together in a conducting medium, a motor unit 
potential will also be a diphasic spike. Because of the additive effect of the 
many muscle fiber potentials, the umplitude of a motor unit potential is much 
vreater than that of the muscle fiber. The duration is also greater 
his increase in duration may be due to a combination of several factors: 
First the individual muscle fiber potentials of a motor unit are slightly asyn 
chronous, owing possibly to a difference m length of the axon branches, Se 
ond. since the fibers are at slightly different distances from the needle, 
(a) Jasper, H. H Integration and Disintegration of Motor Units Unipolar Electromyography 


in Neuromuscular Disease, Federation Proc, @:1 194 b) Jasper, H and Ballem, & Unipolar 
Flectromyegrams of Normal amd Denervated Human Muscle 1 Neurophysiol, 1949 
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phasic spike (fig. 1.4). This may be due to the fact that the needle electrode 
has directional properties.’ When the needle is tilted so that besides the 
tip of the barrel the core is also in contact with the contracting fiber, the 
tip of the barrel and the core will each transmit at separate times the impulse, 
which now has two phases, each in a different direction, Finally, when the 
bevel is perfectly flat against the fiber, the wave of excitation will hit first 
the nearer side of the barrel, then the core and lastly the farther side of the 
barrel. The nearer and farther sides of the barrel, being part of the same 
electrode which is picking up the wave twice, will have phases in the same 
direction. In between these phases will be a third one in the opposite di 
rection because the core is the other electrode (fig. 1C). Other factors may 
influence the shape of the normal potential. In pathologic conditions a mo 
tor unit potential may be polyphasic. 

Since the muscle is a volume conductor, the needle electrode 
may pick up potentials from neighboring motor units. It was found 
that potentials from motor units as far away as 1 em. could be recorded if 
the bevel of the needle was turned toward them.” The recorded voltage de 
creases with increasing distance between needle and motor unit; hence a 
distant motor unit will be of low amplitude.” At a given time each motor 
unit also has its own particular rhythm of contraction, The three character 
istics Of amplitude, shape and rhythm frequently allow one to recognize each 


Fig Tracing of eight voluntary motion Three different motor units 
(a, c) are recorded, cach of diferent amphtude, shape and rhythm 


individual motor unit in the tracing. In slight voluntary contraction three 
or four motor units may be picked up (fig. 3) 

If many neighboring motor units contract, as would occur in medium 
and strong voluntary motion, there will be interference or overlapping. In 
this case, a tracing of irregular spikes with secondary indentations ts seen, 
being the additive recording of many motor units (fig. 4.4). This interfer 
ing pattern makes impossible the analysis of individual motor unit activity 

For their interpretation it is useful to divide the electromyographic re 
cordings into four main groups: 

1. Muscle fiber potentials, or fibrillation 

2. Spontaneous motor umit potentials, or fasciculation 

3. Isolated motor unit potentials of voluntary motion 

4. Interfering potentials 


The first two groups are spontaneous and noninterfering patterns. The 
third group is a willed noninterfering pattern, while the fourth includes in 
terfering patterns produced by either willed or spontaneous contraction. 


Muscle Fiber Potentials (Fibrillation) 


Muscle fiber, or fibrillation, potentials have certain unmistakable chat 
acteristics. The loud speaker reproduces them as a crepitating sound which 
is easily distinguished from the thump of the motor unit potential. On the 
cathode ray oscillograph they usually appear as small diphasic or monophasic 
spikes. They have an amplitude 6f about 50 to 100 microvolts, and the dur 
ation of each twitch is not more than 2 milliseconds (fig. 2). Because of their 
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few motor units are within reach of the recording abikity of the needle Most 


of the neighboring muscle tissue has been denervated and therefore cannot 
produce potentials which mitertere Differential diagnosis between myogent 


and neurogenic muscle atrophy depends on this fact (fig. 5) 
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Iiky use of repetitive stimuli at short intervals, fatigability may be deter 
mined. Fatigue is shown by a gradual decrease in amplitude of the action 
potential. Generally the ulnar nerve and the muscles of the hypothenar 


eminence are used 
Conclusions 


1. Chinteal electromvography ts of definite diagnostic value in lower mo 


reuron lesions, in muscular atrophies due to various causes, in localization 
Parkinson's disease 


COMpresston and 
prognostic value nm lower 


spinal cord 
2. Chmeal electromyography is of definite 
r neuron lesions 

Clinical electromyography has contributed to the knowledge of the 


3 
rganization of normal voluntary motion and the disorganization of motion 
in nervous system diseases 
Clinical electromyography is able to contribute to further knowledge 
in problems of kinesiology, endurance and power 
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Phere is close similarity between the curve showing the absorption spec- 
trum of pyribenzamine and of that portion of the ultraviolet spectrum pro 
ducing the maximum ‘erythema (fig. 2). The preponderance of energy ra 


diation from the mercury vapor in a quartz burner which we employed in 
these tests is at a wavelength of 2,537 A. However, solar ultraviolet radiation 
begins only at about 2,900 A. The superimposition of the erythema wave 
length and sunlight energy wavelength curves points to peak distribution at 


Fig 1 Appearance of reaction four days after exposure to 

stravielet radiation: top row, 1° per cent Pyribenzamine 

row per cent Pryrbenzamine row wivent solution 
hettoem row, control selution 


3,080 A® (fig. 3). The peak of absorption of Pyribenzamine occurs at this 
wavelength. Solution of Pyribenzamine sandwiched between two thin quartz 
slides was interposed between the skin and the ultraviolet radiation source 
The effective filtration of ultraviolet rays is shown in figure 1 

We appled 10 per cent solution of Pyribenzamine to patients immedi 
ately after exposure to ultraviolet radiation im the effort to determine whether 
Pyribenzamine acts as a pure physical filter or whether it has some additional 
pharmacologic effect. In 5 of our subjects there was no discernible dif 
ference between the control and the treated area. One subject, however, 
showed a definite decrease of erythema. Skin areas which were exposed to 
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and Daniels Sunscreen Compounds, J. Am Vharmacola 37:11, 1948 


| | 
’ 
fe 
a 
¢ 


ARCHIVE OP PHYSICAL MEDICINI 


MAX ERYTHEMA 
EFFICIENCY 


ABSORPTION ——- PERCENTAGE 


2000 2200 2400 2600 2800 3000 3200 
WAVELENGTHS — 


ber 


MOO 


SUNLIGHT 


WN 


AN 


WAVELENGTHS 


Surr., 1960 
\ 
90 \ ot 
\ 
\ 
60 4 
3 
bd 
id, 
\ 
\/ 
\ 
\ LA 
j } 
h \ 
20 
\ 
a LA \ 
\ 
| 
amd benzyl aw ‘ ne (Ccashe 
Ws 
. 
a 
a 
J \ 
SUNBURN \ 
a 
a 2500 3000 3500 
a 
7 


ULTRAVIOLET GRYNBAUM, ET Al 391 


ultraviolet radiation after previous application of 10 per cent Benadryl solu 
tion did not show any less erythema than the control areas 

When we first reported that topical application of Pyribenzamine in 
solution protects the skin against ultraviolet radiation, we considered that 


this influence was due to a possible antibistaminic ac tion of the drug.' Shortly 
thereafter we noted that the action was due essentially to the ability of 
Pvribenzamine to absorb radiation in the ultraviolet range. Baer and his co 
workers have since reported this fact in thet discussion on the “Nature of 
Inhibition of Ultraviolet Erythema by Pvribenzamine.”* 

Friedlander and associates studied the spectral absorption of antihts 
taminic drugs and found that the greatest absorption within that portion of 
the spectrum responsible for sunburn occurred when Pyribenzamine was 
used* The other antihistaminic drugs in the order of their decreasing effec 
tiveness were Thenvlene, Neoantergan, Pvrollazote, Tagathen, Neohetramine 
and Antistine 

Conclusions 


Pyribenzamine is an effective agent in the prevention of the ervthema 
produced by ultraviolet radiation. A ten per cent solution of Pyribenzamine 
affords complete protection against an exposure equal to 3 minimal erythema! 
doses and protects well, with only mild erythema formation, agamst 10 
minimal ervthemal doses 

We were unable to demonstrate anv special chemical or biologi action 
to account for this protective influence. This effeet seems to be produced 
bv a purely nhvstical harrier to ultraviolet radiation 


Discussion 


Dr. S. G. Gamble (Cleveland): The pa tinue their studies with similar application 
per just presented represents two phases » suntieht, for, as they have stated, the 
of research that undoubtedly will be in rreponderanee of energy radiated from 
vestigated more and more in the next few mereury vapor quartz burner used in 
vears, ultraviolet radiation and the appli < experiment was at a wavelength of 
cation f antthistamine drugs in various 2.537 A while solar ultraviolet radiation 

rms beeins around 2,900 

All of us here are well aware f the This naturally leads to the problem of 
carcity of well controlled studies on ultra sensitivity to light, about which much sei 

let rays In the past as now, clinical entific investigation is being performed at 

ism is the main indication for use the present time Many here may not 

he snecific mode of action, as to its chem have been especially interested in papers 

cal effect, is still not known. When the presented in previous years, primarily hy 

fundamental physiologic principles are dermatologists and their associates; hence 

known, a greater number of specific indi a brief review, I think, might be worth 
this powerful physical agent while 

Very briefly, conditions in which photo 

Antihistamine drugs are, of course, rid sensitivity is not acquired through an arti 
ine the wave of popularity at this time, ficially introduced agent may be classified 
having been prescribed for almost every is idiopathi There are two general 
condition As in all studies of any value types (1) those that represent abnormal! 
careiul controls are necessary. This has response to the radiation which causes 
well been emphasized by the authors, in erythema of normal skin that is, those 
that in their preliminary report it was avelengths which cause erythema of sun 
considered that the protection of the skin ' and are shorter than 3,200A; (2) 
against ultraviolet radiation was due to a ose in which the skin is affected by 
possible antihistamine action of the drug wavelengths to which normal skin is in 
Their present work with proper controls sensitive that is, over 3,200 These 
vives the final answer as a purely physical wavelengths go through window glass 
barrier They are to be commended on This classification is convenient as to 
their scientific approach and professional two different types of etiology It alse 
honesty. It is hoped that they wil) con makes possible differentiation to a certain 


Kline, P. R., and Baer, R. L Nature of Inhibition of Ultraviolet Erythema by Pyribenzamine 
Prehminary Report, }. lowestigative Dermat. 10:397, 1945 Haer Kline, P. and 
Natur Inhibition of Ultraviolet Erythema by Pyribenzamine ad i948 

Friediaender, A. S.; FPriediaender, S., and Vandenbelt, Spectral Absorption, Studies of 
Antihistaminic Drugs Preiminary and Short Reports, |}. Investigative Dermat. 1945 
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and in vivo. Many compounds have 

been synthesized but most discarded 

used by use of their toxicity It is generally 
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Equipment 


Success in moving respirator patients resulted-only from comprehensive 
attention to detail so that the patient had every hospital facility present dur 
ing the time of actual transfer. It was also important to prevent the pos- 
sibility of mechanical failure, and alternate methods of carrying out all medi 
cal procedures were always available 

The truck used had a bed long enough to permit the respirator to be 
opened in transit. It was wide enough that in case of failure of the power 
supply the respirator could be hand operated. Thus, a truck having a bed 
10 or 12 feet long and 6 or 7 feet wide was required. The covered top was 
high enough to permit the doctor and nurse attending the patient to stand 
while working. The back end of the truck was left open for ventilation and 
to enable observers following in an ambulance to watch the patient and 
his attendants 

\ portable gasoline generator supplied electrical energy for operation of 
the respirator and suction apparatus. Our truck was equipped with a Briggs 
Stratton motor connected with a 1,500 watt generator having necessary con- 
venience outlets so that suction apparatus and other necessary equipment 
could be plugged in. This generator allowed simultaneous operations of two 
respirators, two suction machines and necessary lights for four hours with- 
out interruption. The generator exhaust was run to the bottom of the truck 
or to the roof to keep the patient's section free of fumes 

The respirator was fastened to the truck in order that there would be 
no shifting, but the respirator carriage, of course, was left free so that it 
could be pulled out. far enough to remove the patient rapidly in case of an 
emergency \dequate room was left for hand operation of the respirator, 
and a special short bar was designed for this procedure. Specially designed 
rubber shock absorbers were placed under the legs of the respirator to mini 
mize vertical jolting and vibration 

Recommendations for moving the patient were entered on the chart at 
least forty-eight hours before the contemplated date of transfer, including 
special instructions for transfer, such as the need of oxygen, suction and 
maintenance of adequate respirator pressure. The facilities needed at the 
secondary hospital were clarified and were checked with those available. 
At this point tentative orders for transfer were transmitted to the chief resi 
dent physician, the nursing office, the registrar, the ward nurse, the medical 
social worker, the physical medicine department and the receiving hespital. 
Qn the day of transfer the chief resident physician gave final release and 
assigned a physician and nurse to accompany the patient in the truck. 

\n adequate time before discharge the patient was given routine care. 
\ special effort was made to prepare him psychologically, but if there was 


any appreciable resistance to the move the trip was canceled. It was found 


that any physical exertion that could be postponed for a day or two should 
be suspended. 

Patients were steadied with silence cloth tied around the knees and un 
der the respirator carriage and a broad abdominal binder was fastened in 
the same way to prevent undue shaking of the abdomen, yet permitting ade 
quate breathing. The respirator collar was well padded to eliminate friction 
Phe foot board was solidly fastened and the feet held snugly against it so 
there would be no appreciable head to foot shifting and, in case of a sudden 
stop, the patient’s head would not be drawn through the head collar. 

Before the transfer was made the glass respirator mirror was replaced 
with a polished metal mirror so that the patient could observe his surround 
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ings from the open end of the truck. This was helpful in preventing appre 


hension, and patients found the trip interesting rather than frightening 
With the patient in readiness and his respirator in perfect running order, 


with all the accessory equipment such as suction and oxygen supply 
ready. with the electric generator and outlets in order, with the physician 
ind nurse ready to go with the patient. with the convoy all assembled, then 


mly was the patient moved from the ward An extension cord was used to 
operate the respirator as it was moved to the elevator. It was pumped by 


ord provided current on the way to 


was constructed for the Drinker 
respirator so that this operation would not be hampered by the hm 


ited space in the elevator, doorwavs or on the truck 


Che respirator was caut ly noshed up. feet first, onto the truck over 
portable inclined oth the tient and the respirator yauge were 


developing as a result of the jarring 


voy consisted f the tr k ; poli e car and a fully equipped 
ambulance The truck w ‘ with a red light inf a siren Tratix 
ick the 


then ambulance followed 


and 


equipment 1 resuscitator, suc 


tion apparatus and a 200 foot waterproof cable Thus provision was made 
so that if the truck s! ld break down, there should be an accident or the 
respirator should completely fail, even for hand operation, the patient could 


still be taken out of the respirator, given artificial respiration with the 


resuscitator and moved bv ambulance 


pital, the receiving hospital was notified 


physician accompanying the patient 


ranamit mmands to the personnel in the ambulance They, in turn 


police car to sl down or to 


It wa ible t the same personnel tn the convoy with 
i awh tt fer, Conse ently. the driver of the lead car was alwavs furnished 
: witl letarled 1 itl te, indicating the speed over each section, the 
danger, et vh i speed of miles per 
ined | +} irens on the irs pre eding ind following 

§ the aml nee truck nal the on highw speeds of from 45 to 48 

ryvile er | were feasible Phe route of the transfer had been carefull 

er to eliminate t h roads, narrow bridges, railroad tracks, busy 


ONVON 
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i ter 


rs who wer res msible tos er suctronime nd resuscitation 


irrangements to place 


listances rving m 131 miles \ rrived at their destination 16 
ondit tered ed ill ettects from the transter 
Though a few ! mfort from the jolting, especially 

the abdome t tuents enjoved the ride One patient was moved 


Serr, 190 
4 
hand in the elevator, and an extension (i 
t 
the truck 
coll 
watched carefully to prevent o fron 
a the expected minute of arrival 
using lights, could signal the truck and the iii]! 
trite 
hours were mpanied 
Results 
a 


PUBERCULOSIS GORDON AND ESTELLE PHILLIPS 


about 120 miles and although he was one of the most severely involved cases, 


he experienced no appreciable difficulty In one instance the respirator failed 
completely just as the patient arrived at the receiving hospital and he was 
changed quickly into another respirator, This experience emphasized the 


importance of taking all possible precautions 


EDUCATIONAL THERAPY IN THE REHABILITATION OF 
THE TUBERCULOUS * 


EDWARD E. GORDON,! MLD. 
Assistant Chief, Physical Medicine Rehabilitation, and Chief, 
Rehabilitation in Tuberculosis, Halloran Veterans Administration Hospital 


and 
ESTELLE C. PHILLIPS,S M.A. 
Chief Educational Therapist, Halloran Veterans Administration Hospital 


STATEN ISLAND, N. Y. 


Over two thousand vears ago Plato,’ in reporting the conversation of 
his mentor, Socrates, quoted him as saving to a young man who had a severe 
headache, “In treatment we must not separate the soul from the body.” 
Critias, the young man’s uncle, was said to have interrupted happily at this 
point, saying, “This headache will prove an unexpected benefit to my young 
relation, if the pain in his head compels him te improve his mind.” This 


observation captures the essence of rehabilitation in tuberculosis, Instead of 


a sorry gap in his life history, the patient may enjoy a fruitful period by 


revamping his life to fit his disability while receiving definitive medical care. 


To this end, educational therapy has proved of great importance. Its 


technic is simply the use of formal courses as instruments for medically su- 
These instruments are often courses accredited on 


pervised work therapy. 
high school and college levels, such accreditation serving to sustain the pa 
tient’s interest by giving him tangible results in the form of end of course 
certificates, high school diplomas, college credits and entrance requirements 
This rather unfamiliar but nevertheless important arma- 


to trade schools 
master therapeutic strategy which 


mentarium can serve the physician in his 
must be aimed not only at medical but also at social, economic and psy 
chologic targets 

One concern in the physician's long range management of tuberculosis 
is vocational retraining, once the course of the disease is rendered favorable. 
In this respect, educational therapy becomes preventive medicine, since a 
prevocational foundation is laid for a medically desirable and productive live 
lihood, excellent assurance against subsequent relapse. A consideration early 
in the course of treatment is the corrosive effect of anxiety and tensions en 
gendered by long periods of inactivity? With a supervised study program 
constructive occupation replaces destructive preoccupation with self and thus 
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* Sponsored by Veterans Administration and published with approval 

statements and conclusions published by the authors are a result of their own study 

reflect the opinion or policy of Veterans Adminstration 
At present Director, Department of Physical Medicine, Roosevelt Hoepital, New York 

i At present, Chief Educational Therapist, Montrose Veterans Administration Hostal, Montrose 

Plate: Charmides 

Dietrich, J. E.; Whedon, J. D., and Sherr, FE Effecte of Immobilization upon Various Meta 


bolic and Physiologic Functions of Normal Men, Am. J. Med. 4:3 (Jan) 1948 


¥ 


wis 
2 


AKCHIVE 


PHYSICATI 


MEDICINE Serr, 1950 


motes more nearly complete physiologic rest \ third contribution to 

the total care of the patient by educational therapy may be in the form of 

7 hotheray rhe patient is given an opportunity to discover that, despite 

a he liscaboalit his wage-earning capacity has not been destroyed, thus dis 
pelling tt feeling of depressior stracism and inadequacy which tuberculous 

itients otte harbor Fourt! educational therapy provides a laboratory 

in which the patient's personality and mental and physical capacities may be 

explored under a realistic wor it bon \ fitth contribution of educational 


enrichment of his life by developing 


q these five objectives exhaust all the pos 
a é il theray they do represent those most frequently 
% ene ntered in practice The in best be amplified by the presentation of 
4 
Most outstanding 1s the use of educational therapy as a preventive meas- 
we. i prevent rel e by means of prevocational training aimed at 
the tinal goal of a medically desirable vocation. Under this heading one may 
have t onsider the possibility of « mverting a patient's occupation. 
ed tor tw years for moderately advanced 
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val 
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in engineer 
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\nother vocational objective during hospitalization lies in the enhance 
ment of previously acquired skill which may afford the patient a higher 


standard of living when he finally returns to his job 


W. G. a M year old man, was hospitalized for twenty-one months for m deratel) 
advanced tuberculosis He had been employed as 4 clerk by the board of education 
On the basis of hus work with the educational therapy section he acquired a high school 
diploma and additional educational experience which he had been unable to achieve 
hefore. When he returned to work, these accomplishments enabled him to qualify for 


an immediate promotion, with its accompanying financial reward 


This man’s scholastic ac hievements had medical significance, for it is 
conceivable that the rise in his st wndard of living will provide a more health 
ful enrivonment and thus minimize the possibility of reactivation of his dis 
ease 

In addition to its use im the held of vor ational rehabilitation, educational 
therapy, as any appropriate work therapy, can promote physiologic rest 
Properly graded activity may make bed rest more tolerable, partt ularly to 
hyperactive patients, and relieve mental and physical tensions 


H. P., a 27 year old clerk, was hospitalized for one year for minimal pulmonary 


tuberculosis [his patient, very active im his prehospital life complained of restless 


when put on complete bed rest Because he was “getting tired doing nothing, 
ysician allowed suitable ork according to his interests He began studying 
. high school dipiom This provided an adequate cl anne! for his energies 


und he no longer complained of restlessness and tension 


It may be assumed that the possible hazard of the small amount of 
ictivity was more than balanced by the benefit derived from this patient's 
acceptance of bed rest His activity, moreover, yielded the important by 
product of accomplishment toward an ultimate vocational goal, for with the 
reward of a high school diploma he was stimulated to consider further aca 


demic training 

Another use of educational therapy is to provide supportive therapy in 
the treatment of the patient by the psychiatrist. In a tuberculous patient 
as in one with any chronic disease, one often has to combat feelings of hope 
lessness and inadequacy. The development of self confidence and self-esteem 
as a result of achievement contributes immeasurably to the patient's ultimate 
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All the objectives of educational therapy which have been discussed are 
obviously interrelated in almost every case. It is merely for the sake of 
clarity that certain groupings have been selected to illustrate the significance 
and efficacy of this modality. For example, the “hardening process” is in- 
separable from prevocational exploration or avocational pursuits. The es 
tablishment of new work habits may be related to the psychotherapeuti 
ettects of all work activity \ny one or all of these factors may have to be 
considered in relation to the total personality pattern of the patient during 
the administration of the broad rehabilitation aspect of purposeful educational 
therapy. This interrelationship is borne out by the assertion of a well known 
educator and philosopher,’ that the fully adjusted and well rounded individual! 
has four facets to his personality to be developed vocation, avocation, 
family group membership and community group membership 

\t whatever educational level or with whatever complexity of purpose 
work activity be administered, the educational therapy unit, as an integral 
part of the rehabilitation program, provides a therapeutic means of aiding 
in the prevention of relapse. It assists the patient to restore himself to that 
degree of complete personal and economic security which wall be within the 
limits of his physical capacity. It enables him to attain through achieve 
ment that self-confidence which makes for a useful and active life. In short, 
to paraphrase Plato, his disease may “prove an unexpected benefit” if the 
lesion in his lung compels him to reorganize his life. 


Ratner, | lohn Dewey's Philosophy, New York, Randon Hower, Ine 


AMBULATION OF PATIENTS WITH SPASTIC HEMIPLEGIA * 
Further Observations 


LEONARD J. YAMSHON, 
Attending Physiatrist, Physical Medicine Rehabilitation Service, 
Birmingham Veterans Administration Hospital 
LOS ANGELES 
and 
CLEMENT C. TROENSEGAARD, M.D. 
Acting Chief, Physical Medicine Rehabilitation Service, 
Birmingham Veterans Administration Hospital 


VAN NUYS, CALIF 


It has been noted that elevating the sole and heel of the shoe worn on the 
normal foot of a patient with spastic hemiplegia is a definite aid in ambulation 
This alteration of the shoe is not a substitute for the brace. Instead, it is a sup 
plementary aid to the use of the brace. Its effectiveness lies in its inhibitory action 
on the extensor spasm of the involved leg. This effect is manifested by decreas 
ing the positive support reaction and stretch reflexes, thereby allowing for greater 
ease in the swing-through of the involved leg and for more adequate use of 
residual voluntary action. An equally important effect is on the center of gravity 
In walking, it is not necessary to shift the center of gravity so far bevond the 
normal in order to lift the affected leg when the body weight is carried on the 


* Reviewed in the Veterar winistration and published with the approval of the Chief Medica! 
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CHANGING ORDER 


report of the Rockefeller Foundation for 1949 by Chester I. Barnard 


ontains a statement which illustrates clearly the trend away from support of 


higher education by private foundations and toward governmental subsidizing of 


such education 


Doctor Barnard reports: “Until recently The Rockefeller Foundation was 
i principal source of funds for foreign student fellowships at the advanced level 
Today, as shown by the United Nations Educational, Scientific and Cultural 
Organization handbook of available fellowships, Study broad, appointments 
made annually by the Foundation constitute hardly 2 per cent of the 15,070 com 
parable awards now offered, 62.5 per cent of them by government agencies.” 
Doctor Barnard adds “As things stand now, the meore ol The Rocke feller 
Foundation, the General Education Board and the Carnegie Corporation covers 


less than 1 per cent of the budgetary needs of the 1,800 institutions now minister 


ng to higher education. Indeed, the annual expenditures of all foundations, even 


though roughly $100,000,000, are insignificant in relation to public and private 
funds now needed and now avatlable for education, scientific research and schol 


arly activities.’ 


Not only is the support from private philanthropy for medical education 


ind for health and welfare fading into insignificance as compared with the 


chormous support now bemg offered by governmental agencies but also various 


voluntary health and welfare agencies are finding tt imecreasingly difficult. to 


compete with governmental, programs. Recently Basil O'Connor, while President 


; f the American Red Cross and of the National Foundation for Infantil 

Paralysis, warned that unless private ayenoes assume a positive attituch he 

could “see no hope for their survival” and he added, “When taxes take the 
place of free will giving that 1s based on individual choice, one responsibility 
that is the basic clement in our wav of lfe will have been lost.” 


is evident that we are facing a changing order and that increased taxation 


tor 


ting the private philanthropies of the great foundations possessing hug: 
funds prov ded by the vanishing group of multt-millionatres and of the huge 
foundations possessing almost equally large sums which have been obtained by 

oluntary contribution of “the kiddies’ dimes.” Whether we like tt or not, 


we are tacing a changing ‘ We should probably be sufficiently ral cur 


views to want to see in this changing order developments which will continue to 


pro ile better health and educational facilities for all even in the face of certam 
sa ces of personal liberties but most physicians are still sufficiently reactionary 
to | t that our capitalistic free enterprise system should not be destroyed im 
th changing order It is to be hoped that we can happy COMM 

somewhere between the capitalism of Diamond fin bisk and the comunumsm of 
low Stab. It ts to be hoped that in this changing order, our nation will not shoit 


oo far to the left. The success of the American Medical Association program 


in combating the passage of a national health act indicates that we may be able 
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LIGHT THERAPY. By Richard Kovdes, M.D 
Professor of Physical Medicine, New York Poly 
clinic Medical School and Hospital Fabrikowd 
Price, $225. Pp. 112. Charles C Thomas, Pub 
lisher, 301-327 Fast Lawrence Avenue, Spring 
held, Tb, 1950 


It is always a pleasure and privilege to review 
a book of Dr. Kovacs The publisher's chonce 
i Dr. Kovaes for this book ts recogm 


tion of his knowledge and experience. He ts rec 


ognized as an international authornty on this sub 


This monograph is a short review of the tur 
damental information on infrared, visible and ul 


tion including the physics, phys 


traviolet 1 
logy and clinical application of these physical 
agents. Only the most sahent pomts are given, 
omitting many of the controversial ideas 


Every physiatrist will want a copy for his bh 


brary It should be valuable to other individuals 
in physical medicine and for physicians generally 
who want a clear and up to date work on the 
essential tactors f light therapy 

This is an important and timely contributior 


in this popular lecture series 


PROCEEDINGS OF THE FIRST ANNULAI 
SYMPOSIUM ON ORTHOPEDK APPLI 
ANCES. Pittsburgh, Pennsylvania, September 20-26 
104% Edjtorial Board, A. S. Glushien, Vet 
erans Administration Hospital at Aspinwall; WH’. 4 
Hamor, Sc.D Acsistant Director Mellon Institute, 
ind G. H. Young, Ph.D., Assistant Director, Mel 
lon Institute Paper. Pp. 308, with illustrations 


Published by the Orthopedic Appliances and Limb 
Manufacturers’ Association, Washington, D. C., in 


cooperation with the Sarah Mellon Scaife Foun 
datior m appreciation ot the Foundation’s phil 
withre pu efforts in behalf ot that industry, 
throu ts Multiple Fellowship on Orthopedi 


Apolar s at Mellon Institute in Pittsburgh 


This is a report of the lectures, demonstrations 


ul liscussior f the first mposium on ortl 

eh wa! held at the Me n Institute in 
littsburyl nder the pont auspices of the tm 
ersity f Pittsburgh Medical Sehool and the 
Mellon Fell n Orthopedic Appliances 
M nur Ire | hr swcemakers, phy sictar 

and =o yl sical therapist were invited to attend 
tt neetir The lectures were designed to bring 
ut the need and principles of braces for many 
types f «is lers wt! demonstrations of theit 
ippheatior Other lectures dealt with the bas 
engimeering subptects of construction, design and 


material which included the latest development 


in steel fabrication and heat treatment, brazing, 


OOS 


welding, casting, metal finishing, use of alloys 
textile materials, ete 

address given by Dr. H. Worley Ken 
dell of the University of Hlinots Medical Schoo! 
at the dinner meeting is included in which he 
utlined the concepts and application of occupa 


ional therapy, physical therapy and rehabilitation 

The discussions foll wing eac! lecture Of dem 
are giver These are aluable simee 
they show the practical and technical problems 
the bracemakers have in meeting the medical con 
ditions A thought that is frequently repeated 
throughout the book is the need for closer co 
yperation between the bracemaker and th medi 
cal protession 

This is not a reference book or the most com 
plete work n braces and ther ort 


phances however, it should be helpful in a better 


edic ap 


understandu of the more tecl 1 problems 


Certainly physiatrists, who should know as mucl 
if not more than any other physician about ortho 


pedic appliances, will benefit by reading this book 


MEDICAL PHYSICS Volume 11 Editor-i 


Chief, Of Glasser, PhD. F.A-CR Diplomate im 
Radiological Physics, American Board of Radiol 
og Professor of Biophysics, Frank I junts 


ph 

Education Institute; Head, Department of Bio 
physics, Cleveland Clinic Foundation; Consultant, 
L'. S. Veterans Administration, Washington, D. ¢ 

Associate Editors, All Contributors to Volumes | 
and Il Editorial Assistant, Tessie C. Tuckes 
Cleveland, Obhw Fabrikoid Price, $25.00 Pp 
1227, with illustrations The Year Book Publish 
ers, 200 EF. Illinois St., Chicago 11, HL, 1950 


The appearance of volume I of Glasser’s “Medi 
al Physics” tn 1944 was a major event among 
publications in medical physics, both because 


the variety interest represented in the book 


and because quality of the contribu 
tions In the six vears that ive elay ed this 
book was introduced it has been used very widely 
as a reference and standard work it was a very 


fortunate idea of the editor to add this volume II 


rather than produce a second edition of volume | 
Tlie t the arti le it tithe are till up-t 

date, and in the second volume they are simply 
mentioned as a reterral t volume I (Mher a 

ticle ‘ beer ewritten lure new 
article been added \ ime 
Il towet wive in excellent review { the dif 
ferent a together form medica 
physics pe it 8, Of course 
impossible rticles of the same out 
standing t same use to every user 
of the book Sone f the articl such as the 


articles on plastics and photography, deal wit! 


technical methods employed in medical physics, 
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is an excellent and rich placed at 


the end 


that the reader may pursue the 


bibliography 


each pathology under discussion s 


subject more fully 


pter subjects are radiation 


if ‘ lesires 


diseases the blood and 


circuw 


therapy im t 


bl 


re spirat: ry 


rming rwar the ry system 
breast; the gastr 


genital 


system and of the 


tract; the female reans, ma 


venito-urinary tract; the 


stem the eve at | cat 


and tendons; and dystunctions 


the elands of internal secretion; inflammatory 


Lhere an excellent chi 


ter on radiation reactions and injuries written by 


MacKee and Cipollaro and this chapter hould 
be read by all physiatrists The authors discus- 
ultraviolet irradiation as a prophylactic for ra 


diodermatitis as well as its place in the treatment 


of chronic ulcers and sequelae The use of ultra 
violet irradiation is considered in the treatment 
f telangiectasia Another excellent chapter by 
Donaldson is on the civil liability of the radiol 


rst book closes with tw supplements 
is devoted to low intensity radium needles; and 
two to dosage calculation in radium therapy, This 


volume sheuld have a wide appeal to all radiolk 


read It i 


ists It is well written and easy ¢t 


mmended 


arny By BR. PR 
with & illustrs 
5750 Ellis Ave 
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PAVELOY \ 
Clot! Price, S600) Pp. 35, 
The University of Chicago Press 
7. 


ing and fascinating book 


surviving pupil, Babkin 


senior 
for thirty-five years and serves 
he Department of Physiology 
f Experimental Medicine tn St 
developed int i 


Perhaps no one 1s more ab! 


sociation 


at tl time to give an account of the life and 
scientific achievement f tl great Russian phys 
iologist and world famous scientist 

The book is divided into four parts. Part on 
deals with Dav! s b iphy from his birth t 
hi deat! anced the uthor’s reminiscences f Pavio 
Rabkin traces VPavlov's humble origin and de 

tes considerable attention to the influencs i 
Pavlow’s wife and the many men who helped 
to mould the career of this great man The au 


thor asks. “With what vardstick can one measure 


lov as a man If he had been ar rdinar 

he would be considered an egoist, tor whon 
personal interes were of such paramount im 
rtance that every Tie and ever t! had 


be 


apy} 11 A man of view erved at 
lea i the hiehest on blest character He 
lind equire the simplest life satisfied 

" npletely.” Pavlov was not only an honest 


and independent person but a fighter by nature 


Part 2. 3 and 4 deal with his scientific achieve- 
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ments tm tie physt 


cardiovascualr 


of the 
and central nervous systems 


gestive, 
Dr. Babkin has rendered a great service in pre 
senting this bx written in a com 


tvle se th 


graphy. It is 
t the work will be enjoyed 
It is to be hoped 
will be 


iwent lay reader 


this work read especially 
tmiatter 
may be This work 


all those 


wever that 


by the voune embryo in science no what 


held endeavor should 
prove a real mespiration t who have the 


east interest in scientific medicine and its related 


trelds i} 


a tascimating 


book is huhly recommended. It is 


story 


NEW DISCOVERIES IN MEDICINI 
Heactn. By Poul 
Price, $250. Pp, 14 


Trin 
iH raley 
with tlustrations 


New 


ON THE 
M.D. Cloth 
Columina miversity 
York 27, 1950 

This hook 


Bampton Lectures in 


Press Broadway, 


fliers the second anoual senes of 


Paul 


service im the 


\merica given by Dr 
Hawley, a physiian of thirty vears 
{ Ss Mecheal Corps, and Chief Surgeon im 
1942 to 1945; 


ling work as chief medi 


thre pean theater trom subse 


quently he has done outstane 


il director of the Veterans Administration, then 
t me chief executive of the Blue Shield and Blue 


Cross Commissions and is) now lirector of the 


American College of Surgeons This background 


vill explain the subjects boklly chosen and ably ex 
pressed im these lectures The first lecture, “Our 
Fabulous Blood,” explores some ancient super 


stitions about blood, and underlines tts pas Se 


agent a tact which has 
cured try the 
potent drugs. He deseribes 


World War I 


tremendous numbers 


miportance urative 


tended to be somewhat ol discovery of 

e antibiotics and other 
the blood and plasma program ot 
und its role m the saving 
chapter 
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discussion 
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ith the amazing progress m thoracte surgery and 


with photographs of actual operations 


Modern Prevention and Treatment of Mental Dis 


Case tler invaluable mmtormation trom tedlam to 
thala tk ps hother ip shock ther ars and psy 
hosurger ncluding sux h modern top as pre 
frontal lobotomy, topectomy and thalamotomy. The 
lecture presents an account of the economic aspects 
medical are and urrent methods for copng 
with increased sts, which the author ends with the 
earnest statement that with the u adequate amount of 
kn ledge upon the subject that he has at this mo 
ment ‘ se omy ulsory health msurance 
He asserts that thus far, the half-truths and the 
palpable n tatements that hawe been advanced to 


this radical inn stiom ~have failed to con 


while he re 


zed the existence of 


le fic ret se «¢ knows of none that can be corre ted 


thout a radical change m the pattern of medical 


are a pattern which has accomplished so much 
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Treatment of Poliomyelitis. Earl C. Elkins. Passive stretching exercises, if carefully do 
Kentucky |. 48:146 (March) 1950 following theromot! 


Treatment after t (fourteen 


i¢rap are important 


The concept of treatment of pohomyelitis is now twent ne days), in ads to attempting t 


il le bes ch } 
well established, alt! 1 technic varies i rcheve ain and muscular tichtness. should 


r ways The major aim active treatment . 


have 
establishment of coordimated mus 
t salvawe what remaims of 


from those 


f the weak and paralyzed muscles 
1 for e 


treatments use 
rthopedic treatment, has any , , re emphasis 
discase; nor can thie is carried 
existing primary le 
central nervous system 
ade, because of an apparent 
the disease, and an un 


doubted increas Ww accuracy of diagnosis, in 


hie 


in mind that, i 


training extensive | 


terest in treatment has been augmented. It is evi 


dent, however, that n physicians in wide addition ¢ increase mu ar strenati 


ly scattered, small hospiti are prepared to or and bring abo 1e best possible function of the 
ganize and supervise treatment through all phases remaining muscles. the patient must be physically 
4 the disease In many epidemic areas, where rehabilitated to the greatest P ssible dewree, Fre 
emergency tee ical help s been allocated, this quently little r no guidance is g i the patient 


personnel h: hes pee Oo examine patients ive to his future lite This i » the fam 
ily or to a social agency These patients must 


ind to evalua ! r treatment for the 
neuromuscular it Ivement a large percentage be treated as a whole, as any severe! handicapped 
Medical supervision olten has been su 


and ha n 


patient is treated, and treatment can be considered 

sisted of irregular visits of a a partial failure if this is not done The patient's 

distant center family, in most mstances, cannot adequately finish 
The cl ases of poliomyelitis usually are rehabilitation of the patient 

divided into stages: acute, convalescent and Pohomyelitts usually is considered 1 


chron of acute pohomyelitis, sup come chronic after recovery trom 


portive measures a ose used in any infectious paralysis has ceased 


disease srrocedures, moreover, some The 


final stave of treatment 
times are cessary save the patient's life In manent use of orthopedic appli 


! stabilization 


this connection careful observation of the patient on of deformities and produc 


for respiratory difficulty is important al means 


Measures should be taken, in cases in which 
paralysis is present, to provide proper support of Conservative Treatment of Functional Disorders 
the extremities and to maintain correct bodily of the Feet in the Adolescent and Adult. R. 
alinement sid supports may be used but not Plato Schwartz, and Arthur L. Heath. 


ubstitt 
is substitutes for t 1. Bone & Joint Surg. 31-A:501 (July) 
mechanism by which frequently applied hot 


packs relieve the in of poliomyelitis and cause Pronation in childhood is an expression 
muscular relaxatio i knowr Neither is it herency im the funectio i h intrinsi« 

known whet! i heat of the hot pack articular tures cf fo 

has any ; age oO ther forms of heat, The the principle Wolff's law, pronation may he 
method o as chanved consider wreatly improved or entirely eliminated by the 
ably he m re of applying hot time the child is sixteer In both children and 
packs to tl various segments of the body is not adults, the preservation i tunction of the ir 
as widely used now as previously. In the past trinsic and extrinsic structures ential te ria 


several years, use has been made of the so-called stance and locomotion ts requir 


prone pack although the patient may be either efhciency and greatest freedon 

prone or supine At all events, in the majority Phe shoes in which feet mu constitute 

of cas of polomyelitis, if proper treatment is major cause of these problems common t 

given, the pain, tenderness and muscular tightness cessive generations, Excellence in quality of f 

usually disappear in two to eight weeks. It should wear cannot assure that the feet will be free from 

be recognized, however, that in many instances functional impairment The structural and fune 
at alone will not eradicate the muscular tight tional relationship between foot and shoe is de 


termined by the last over which the shoe is made 


tairl 
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the tunction 
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sdded weight of 3 to 5 


wit her nd« in a pocketbook hung on the paralyzed 


? assists walking ften without crutches 
araplegia resistive exercises may 
tas d bien j lerstanding of the he the physical procedure to permit ambulation 
need f orogressing to independence with or without 
the af ea t ‘ ace crutches or canes 
" place ! er exercises are a physical adjunct to the 
fe ‘ ast the iximal recovery in the shortest time of some 
' herape , ‘ arrested or reversed permicious anemia cases 
Rehabilitation of peripheral nerve injunes espe- 
Physical Medicine in General Practice. Sedgwick ally following surgery by physical therapy mo 
Mead dalities gratifying and the prognosis is good 
Med 9:54 (le Resistive exercises play the climaxing role in the 
final recovery 
\ tew ! Power exercises in chronic poliomyelitis com 
tin nest ete the physical management and continue 
ned ea rat wher muscle reeducatior passive and active ex 
ne re stment ent ple ercise eave Prescribing heavy resistive ex 
are muscte testi and may be 
‘ t Reware the tarted on a graded 2 or tatr 
Powe ive resistive exercises offer a 
t ud il the aluable means f evaluating the eficiency of a 
edicine These exercises are especially valuable 
Ae ide , ent lical prac n measuring physiologic effects of n edicines that 
eq ar set directly or indirectly to improve muscular 
eat thre t | t istered trength r are administered to reheve muscle 
\ Regist ul Thera pasn In neuromuscular conditions some medi 
Techs ut Tr} ' that she tramed at nes are administered empirically without a means 
‘ t i nt f evaluation other than the patient’s own state 
} the ¢ und) Hospitals ent of his general condition In addition to 
Ar in Med \ It evaluating the efficiency of a given medicine these 
' e that ‘ ‘ ! side w dene exercises may be a means of determining the sut 


Write deta ent t Medications administered in peripheral vascular 

ret hag liseases may be evaluated by resistive exercises 

‘e us et nsibility for th Hesides measuring the distance walked by a pa 

treat tine ! ‘ t tient with peripheral vascular disease before in 

eta ' ate termittent claudication begins after a given medi 

ne, the plantar-flexors, hip flexors, or knee flex 
Power Exercises in Medicine. George Darwin s may be measured in pounds of weight lifted 
3 Wilson cfore cramping \ larger number of weights 

les 1O% wives an index of the medicine's efficiency 


Bracing for Cerebral Palsy. Winthrop M. Phelps. 
Crip. Child 27:10 (Feb) 1950, 


the t ‘ i ‘ ‘ 

letvmate urdstick ! the sta t that max i It must be remembered that cerebral palsied 

medical benefit ive beer , ! hildren never have learned the fundamental mo 
There is ‘ ‘ er ns of the arms, lews, tongue and the rest of the 


condition present 


trent tatemment «ot | ‘ ‘ 1 ated ither trom berth r shortly after never had an 
! ‘ ‘ t ty to learn any of the fundamental pat 
| n ta Tha hild differs creatly trom the child 

me toning ‘ ly learned the patterns and then lost 


disease Of one Sort of 


. are bed a are f training im these primary pat 
follow ft x nsist sta with the simpler pat 
«t ‘ ‘ ‘ und working up to the more complicated 


testing that This is the essential of treatment, actual educa 

‘ “a i it Reeducatior does not accurately de scribe 

retinue ‘ ed at in ‘ cess: and although “physical education” has 
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ABSTRACTS 


other implications, that is what it consists of most cases of “mechanical backache 
These children, rather than being educated physi Rack muscles are strengthened only by exercise 
from a given point to a higher point of skill and not by the wearing of a support. The 


wearmne 
are educated from a very low primitive point of of a brace for a long period of time 


delays the 

«kill, up te, we hope, the normal level permanent cure, although the immediate effect 
There can be no substiute for this education may be beneficial 

and it is done under four general headings: physi The most common type 

al therapy, which teaches arm and hand skill< “mechanical backache,” caused by some alteration 

speech therapy; and the use of apparatus. The in the normal body balance 


latter, sometimes called functional therapy, teaches set by certain 


if low back pain is the 


This balance may be 
mechanical factors such as faulty 
the child actual activities rather than primary mo posture, obesity, relaxed abdominal musculature 
trons Rut the other three steps, of course, have weak back 


musculature and inequality of length 
lower extremities, Because a “mechanica! 
arrying out this program it is necessary to backache 


ive the child as much help as possible, so we 18 apt t 


recede it f the | 


is seldom incapacitating, the physician 


minimize its importance, and the patient 


have three general groups of what might be called conse quently seeks 


treatment from someone out 


adjuncts to treatment—braces, drugs and surgery side the medical profession. If the general prac 


All are useful in certain instances and in certain titioner will diagnose this condition, he can in 


type but all definitely are not useful in other stitute 


a program of treatment that will effect a 
types 


cure 


In summary, two main types of braces, the 


control and corrective braces, are used as aids or Posture. J. T. Aitken. 
adjuncts in the rehabilitation of the cerebral pal Brit vs. Med. 12:92 (Tuly-Aug.) 1949 
sied child part they play is definitely the part 
of an adjunct to treatment: they should be used Posture ¢ attitude or carriage of the body 
only when very definitely indicated Observation people standing in queues or on 
static shows that the human body is carried 
The Diagnosis and Treatment of “Mechanical ‘" 4 & variety of ways, and that in any in 
Backache.” George S. Phalen. lividual ¢ is 4 constant change. Within a few 
LA M A. 141-445 (Oct 15) 1940 minutes weight is carried down one leg then 
other ot be y The way in which 
nonweis in used for balancing 
al at » the positions of the 


fore making the diagnosis of “mechanical 
backache” the physician must evaluate carefully 
the patient's history, the results of physical exan and arms one moment the body ts 
acral held erect and on t alert, and the next moment 
it is allowed t ax and slouch. In view of all 
this chanee, it is desirable to recognize certain 
well-known attitudes of the body. When the per 
permanent structur rmality which ts respon- now “standin at attention” he has his heels 
sible for towether, the weight is evenly distributed down 
Heat aid ie rel on of the back muscles both legs and the arms are placed at the sides of 
and stimulate nm. The patient is advised the trunk. Usually the body leans forward slight 
to take a ! » ba ightly, remaining in the ly and almost all the muscles are taut Much 
energy is used in this attitude, which is rarely 
twenty to t minute found outside military life The “stand-at-ease” 
infrared all 


ination and ty wrams oft the lumb ss 
spin No se three items must 
be omitted | s of “mechanical 


ache” indica hat is no actual disease or 


water for | ve to ten minutes This 


ome relaxation of the muscles 
not ad from the “attention” position; the heels are sep 

arated and the forward leaning of the body is re 

few minutes { over the bi The 


iced 


weight is again transmitted down 
les may then be given by some t! ind this ts the usual attitude of a per 
alert in civilian life. In the “stand 
the weight usually is carried by 

ther being used to help to balance 
and little energy is expended, for most 


of the patient’s family, but this mas 

an essential par tl treatment 

then pertorms the seri f exercises 

been prescribed by the physician and in which | the body 
been carefully instructed muscles are relaxed and at rest 

enough advise a patient to take exercises 


patient must be shown exactly how ’ 


The Use of Ultrasonic Pulses for the Measure- 
ment of Biologic Tissues and the Detection of 
Tissue Density Changes. J]. J. Wild. 

Surg. 27:183 (Feb.) 1950 


he exercises, and the description of the ¢ 
ould be written down and given to the patient 
ready reference The patient is told not to 
attempt to do too many exereises at first because 
i the danger of overtaxing the already weakened Ultrasonic waves, as their name imphes, are 
musculature li possible « exercises sh vtnte sound ves of very high lrequency They be 
both morning and night It is imperative have in a manner similar to that of other types 
the exerci at least once every day of sound waves in that their speed of travel 
There are listed simple postural exercises for through media varies with the density of the me 


‘ 
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an ta th cle thor ac 
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Is Relaxation an Active Process? A. V. Hill 


at relaxation aft 
ter n, and tha 
3 ! ‘ elaxatiwot 
cliet 
t first gr expe ent le hed be 
" t ‘ letert ! ‘ inge 
est ut n the } It was neces 
to a la fluence of in 
tia t kiness, oF Cay arit the mus 
the was free ispended most air 
- wn inextensible vertical connection to a rapid 
j t et tension -re te It had t 
it ly t lesired length 
ta | mall, wl could 
awa eriment wed that ver 
able ane lenet the atent peri 
‘ tica nstant: and ¢t this range an be 
lraw witl juent erg thre 
t dd ne elax 
tent t the next 


? Electrophrenic Respiration 
t. M. 4650:426 
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gradually reduced it. This 
contraction of the dia 


normal movement 


its and then 


t t ree vi 


slow 
hragm resembling the 


stomulus 


gives a 


Electric Current Transients Through the Human 
Body. John W. Moore. 
Apphed Physiol, 2:355 (Dec.) 1949 


The passive electrical characteristics of tissue 


ave generally been studied by the frequency re 


network of two 


method of analysis A 
ondenser has often been pro 


sed as giving an clectrical response 
tudied. However 
mplicated and different networks have been pro 
ndenser-four resistor one 


equivalent 


‘ +} t of the trsatte some more 


ed, such as a tw ee 
by Lullhes Cole has developed the method of the 
mplex plane locus for frequency dependent im 
This method ine ludes the possibility ot 


pedances 


recognition of the condenser element as itself hav 


inw frequency-dependent impedance 
Another method of study { the passive electri 
a haracteristics is through the observation of 


the transient of current following the sudden ap 


of a constant voltage. Gildemeister and 


wen and Rijtel studied such transients with 


tr g aly anometers The frequency response ot 


1 too poor to follow the 


ttre a anmometer 


rapid transients observed in tissue with any ac 
uracy. Strohl and Hozowa made use of the bal 
ometer to give a point-by-point plot 
ransient 
electrical characteristics of human 


method of the 


The passive 
tissue ave been studied by the 


urrent transient associated with an abrupt volt 


awe change Photographs are taken f the trans 
tent patterr on an oscilloscs pe screen and are 
unalyzed for characteristics exponential decreases 
im current with time Two characteristic expo 
nential current decay rates were found and a net 
work giving the same type f transient Is present 
ed The decay rates are shown to be relatively 


A table is given 


nstant trom person to person 


t how the effect of variation of se factors 


stulated that a correlation between phys 
data of nerve and muscle excitability and 


electrical may be 


their passive characteristics 


found by the transient method 


Localizing Cerebellar Syrdromes. Joe R. Brown. 
A.M. A. 148:518 (Oct. 22) 1949 


Based on present concepts of cerebellar anat 

pure cerebellar 
described as the 
lobe, 
xeneralized deficit and bilateral posternor lobe syn 


rie In addition, there are 


my, there are five recognizable 


syndromes These have been 


osterior lobe, vestibular complex, anteri 


three variant local 
ciated im 


ing syndromes which result from a 


ation of cranial nerves and brain stem struc 


re Illustrative cases are cited, prognosis ts 
ma ited and the results f therapy are suecested 


a 
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PERFORMANCE... 


THE L-F MODEL 
SW-227 


Diithermy 


INVESTIGATE the dia- 
thermy unit preferred by 
most doctors and hospitals! 
Send the coupon below for 
detailed literature. 


Applicators 
Interchangeable 


Liebel-Flersheim Co. 
| Cincinnati 2, Ohie 


Gentlemen: Please send, without obligation, your latest 
| luerature describing the SW-227 Diathermy. 


Presenting the 
TEC A Anniversary model* 


a new and inexpensive generator 


with variable frequencies for 


conventional low-volt therapy 


Muscle Stimulation AC: 18 to 3000 cycles per second sine and square wave. DC: straight 
Muscle and Nerve Testing and pulsating. Surges: 6 to 60 per minute. AC and DC meters 
Medical Galvanism Two cirenits; simple in operation— reliable efficient 


lon-Transfer Therapy 
Repeat stimuli generators S42 and SA4 


Other Low Volt Generators 
*Teca celebrates its 10th anniver- from $65. to 81380. 


sary in January, 1951. 


TECA CORPORATION © {270,Wes Hew Yor LY 
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PHYSICAL MEDICINE ** 


The following services are approved by the Council on Medical Education and Hospitals of the Ameri- 
can Medical Association and the American Board of Physical Medicine and Rehabilitation. Residen- 
cles im this specialty have been approved without specifying the number of years for which they are 
accredited. The Board will give eppropriate credit for training in these hospitals on an individual 
basis. 

Hospitals, 42 Assistant Residencies and Residencies, 55 


Inpatients 
Treated 
Number of 
Treatments 
Res & 
Residencies 
Offered § 
Begnning of 
Service (1960) 
Beginning 


Asst 


Name of Hospits location hie’ of Service 
Ueited States Army 
Letterman (eneral Hoeptalé A. White 186,112 
General Hoepital® B. Luscombe 781,685 
Army Medical Center® 134,137 
Vetereas Administration 
*Veterans Acdimin. Heapital' 


*Veterans A Hospital 
(Veterans Admm 

Nonleders! 
Les Angeles County Hosepitale' 
White Memorial H * 
Stanford University Hospitaleg' 


Colorade G 
tEmory University Horpitale 
Georgia Warm 
lander 
Rows 


Knapt 
H. Krusen 


" 
New Y ‘ y ul 
Prew an Hospital 


NEW DIRECTORY 


of the 


AMERICAN REGISTRY of 
PHYSICAL THERAPY TECHNICIANS 


Address All Communications to 
AMERICAN REGISTRY OF PHYSICAL THERAPY TECHNICIANS 
3 N. Michigan Avenuc Chicago 2, Illinois 


| 
2 vi, 7/1 n 
n 
1 n 
Ve ams +9 1 7/1 n 
Veterans Ada I B. Newman 20.052 472,950 2 1/1, 7/1 n 
Veterane Ada New Orleans Winokur 1,107 49,815 1 
Veterans Hi t Fra ghar Mass Friedland 9.000 24.000 7/1 n 
3 Vet New York City Harpuder 12,613 279,817 3 1/1, T/1 n 
Cleveland i. T. danke! 2.452 195,000 2 isi 
a" Aspinwa Pa Machover 1,993 62,792 1 7/1 n 
Portland, Ore W. Fowlks 4395 96,766 1 1/1, 7/1 n 
4 
Angele ©. L. Huddleston 133,694 1 Varies $166 00 
! Angele F. Moor 33,606 120.00 
San Fr Nerthwa 6.833 7/1 50 00 
y 
; 2,322 25.088 1 7/1 75.00 
9.848 20.266 1 7/1 59 00 
ano 1,108 
1.357 «33,282 1/1, 7/1 
a 1,607 19.443 1 Varies 25.00 
34,813 
4 11.684 838 1 T/1 100 00 
Ma * 
University Minnesota H * M a M 21.8986 105.00 
a Mayo ent Min Varies 92.50 
a i Harnes H $20 10,951 7/1 25.00 
q Hoepite!, D 
j New York Universityé York City 
‘Hespital for Joint Diseases New York City 1 Weiss 76,070 93,036 1 7/1 40.00 
Hospita So York City K. G. Hansson 
M York City K. Harpuder 
| Vork City W. Rierman 50.90 
York City F. K. Safford, Jr. 26,418 
Cit Ww Snow 6.405 191.021 2 41.48 
York Cit R. Muller 1,202 124,904 1 TA 50 00 
4 W. Haverstraw, N.¥.M. Hoberman 322 1 200 00 
Cleveland (lis H ta ana G Gamble 17.885 17.884 1 T/1 135 00 
Howpt f the Ur G. Piersol 1,394 15,57 1 Varies 100 00 
Philadelphia General H 1,073 1,749 
Medical College of Virginia, ivf A. Hellebrandt 34.009 
State Wieces Genera! Hospital 1 Rouwmar 3.783 45.840 
The * ‘ err 
Re wicte en to wome 
es Fellow 
= ** Ree te 1. A. M. A. 842 
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FISCHER De Luxe Model 400 offers . . . 


Inductance Applications with the 
PATENTED ADJUSTABLE INDUCTION ELECTRODE, 
or inductance cable 


Condenser Electrode Applications with 
AIRGSPACED ELECTRODES, pods and other designs 


Minor Electrosurgery and any degree of Coagulation 


FISCHER De Luxe Mode! 400 is the highly efficient, 
practically trouble-free, self-excited oscillator type-- 
no crystal control or master oscillator. 


Patented Adjustable Induction 
Electrode. designed especially to fit 
any port of the body, gives even 
distribution of heot over entire 
treatment orea 


Write for FREE copy of Federal 


F.C.C. TYPE APPROVAL 0-500 4 F Communications Commission's 
questions and answers digest of 
regulations on operation of medi- 

cal diothermy equipment. 


FISCHER & CO. Franklin Park, Illinois 


UNDERWRITERS’ LABORATORIES 
APPROVAL 


SINE WAVE THERAPY 


The Motor Driven Way 


If you have been disappointed in results “‘the all 
electronic way’ don't despair and give up hope. 
Switch to McIntosh Sinustat and note the differ- 
ence. Let us show you how superior this mode 
of treatment can be in your hands. Don't handi- 
cap yourself with an ineffective instrument. 


There is a decided difference in the physiologic 
stimulus imparted by an absolutely symmetrical 
wave form as obtained by a motor driven wave 
generator and that produced by electronic tubes 
and temperamental relays and other gadgets. 
Some such gadgets have been known to break 


down in a few weeks time. 
Mcintosh No. 1521-B Sinustat 


Literature please 


Manufactured by 


69th Ed. Catalogue 


McINTOSH ELECT. CORP. Have representative 


NAMI 


227 N. California Avenue Chicago 12, Illinois ADDRES6 


cITY 


> 
| 
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The Golseth-Fizzell Model DS 
CONSTANT CURRENT IMPULSE 
STIMULATOR 


A portable, scientifically designed stimu 
lator which provides physical therapy and 
the following diagnostic and prognostic 


aids 


Galvanic tetanus ratio — rheobase and 
chronaxis measurements — strength dur 
ation curves and repetitive stimuli 
tests An electronic circuit automatic ally 
produces pre-set galvanic stimuli, adjust- 
able in strength from 0 to 25 ma. and in 
duration from | ms. to |!) seconds 


brite for lditional Detaal 


CHICAGO MEDICAL ELECTRONICS LAB., INC. 


6425 N Avondale Chicago 31, Hl 


Georgia Warm Springs Foundation 
GRADUATE COURSE 


Physical Therapy and Occupationa) Therapy 
in the Care of Poliomyelitis 


This course te open to graduates of approved 
schools m physical therapy and occupational ther 
apy Such greduates must be members of the 
American Physical Therapy Association and /or 
the American Registry of Physical Therapy Tech 
nicians, and Occupational Therapy Association 

Tuition: None. For Schelecchip to Cover Trans 
~rtation end Maintenance ontact, National 
Poundoticn for Infantile Paralysis, 120 Broadway 
New York 5, New York 

Entrance Dates: First Monday in January, April, 
July and October 

Duration of Course: The Course is divided into 
two parts 

Part |. Overall care of convalescent polio 
with particular emphasis and special training 
in rmouscle testing and muscle reeducation 

Part i Particular emphasis and special 
training im functional testing and functional 
retraining 

Each Part lasts three months and only selected 
students who have completed Part | will be ad 
mitted to Part Hl. All students applying for Part |! 
must be willing to remain through Part Hl if 
selected 


For Information Write; 
ROBERT L. BENNETT, M.D. 
Georgia Warm Springs Foundation 

WARM SPRINGS, GEORGIA 


CHANGE OF ADDRESS 


Send your new addres at least 30 days be 
fore the month of the issue with which it is 
to take effect Address 


THE ARCHIVES OF PHYSICAL MEDICINE 
30 North Michigan Avenue, Chicago 2, Ill. 
Send old address with the new, enclosing if 
possible your address label. The Post Office 
will not forward copies unless you provide 
extra postage Duplic ate copies cannot be 


sent 


OPPORTUNITIES AVAILABLE 


WANTED—Group clinic tong estabtiche Seuthern city of 
200,000 seeks physiatrist. showld be ate. qualified te 
head department, new clinic building. department completely 
aod modernty equipped: salary or percentage 
Physical therapist fer following 
East (>) 
hospital fer crippted children 
orthopedic patients including pest polies; beautiful 
ment with latest cquipment, should be qualified to 
plete charge, university tewe (e) Orthopedic 
ment of public schools. town of 25.000. Southern 
Grewe clinic appointment t of 25 men 
40.000, North west ie) New de nt of physical therapy 
Mawar New hespital size. slight preference 
graduate nurse: Oregen T t erthepedic 
Sewthera Califernia. work with physically 
in public schools: college town, Washington 
Several new department offering most medern 
diagnostic aed therapeutic services: all branches of physical 
therapy including cceupational therapy: eniversi hospital 
West for further information. please erite Burneice Larsen 
Medica! Bureau, Paimotive Building, Chicago 
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NEW, Approved Medical 


DIATHERMY 


Designed to deliver adequate power for the heaviest 
duty and extraordinary flexibility of application, 
projects a new standard in Diathermy equipment. 
Can be used with any of the approved types of appli- 
cators — air spaced pads, induction cable, drums or 
special drum applicators, cuff electrodes and for 
minor electro surgery. 


EASY TO USE! 


A single pair of outlets provides connection 
to any applicator, simplifying control, avoid- 
ing confusion and operating difficulties. 


FINGER TIP CONTROL 


Easy to tune—the tuning adjustment re- 
quires only the slightest attention for use 
with any given applicator. Output power is 
controlled independently of the tuning. 


NEW LOOK 


Modern design. Beautifully finished in acid- 
proof baked enamel, enhancing the appear- 
ance of any office. 


Further details on request. Send for them 
today. Cat. No. 273008 


HANOVIA CHEMICAL & MFG. CO. 
Dept. 306-J. Newark 5, N. J. 
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ACCEPTED BY THE FOLLOWING: 


AMERICAN MEDICAL ASSOCIATION COUNCIL ON PHYSICAL 


MEDICINE 

F.C. APPROVAL NUMBER D-474__ 
UNDERWRITERS’ LABORATORY APPROVAL 
CANADIAN STANDARDS ASSOCIATION 
CANADIAN DEPARTMENT OF TRANSPORT NO. 6 


Treatment of all body contours, both concave and convex, 

is now possible, usually with one placement of the drum 

head. The two wing drums swing 180 degrees, permitting 

uniform large-area treatment of complex anatomical parts. 

Energy absorbed per square inch is reduced... total heat 

dosage penetrates the deeper tissues without excessive heat- 

ing of outer skin surfaces. Notice the ease with which the new 
TRIPLE INDUCTION DRUM 

TWO YEAR GUARANTEE includes tubes. Free re- /orms 10 complex body surfaces. 


placement or repair within a two-year period. 


WRITE FOR FREE ILLUSTRATED BROCHURE _ Me > 
ABOUT THE BANDMASTER AND THE NEW Te 


TRIPLE INDUCTION DRUM. 


‘/‘BANDMASTER 
SHORT WAVE/DIATHERM WITH THE NEW j 
AY RIPLE INDUCTION DRUM 
The Bdndmaster Short Wave Diatherm combined with the new 
Triple Induction Dryfn provides better diaghermy application. 
Triple Inductigh Drum affords a metod for applying the 
large area technig/which is being recognifed as the outstanding 
advantage of sMort wave diathermy ovey other methods of pro- 
ducing hgaf in deep tissue. Crysta/concrol assures proper 
‘ i frequgaty stability for the life of Lhe unit. Power output is 
~“ ) ¢ than adequate for all appligdtions. Deep heat can be gen- 
erated in all anatomical parts with accuracy of treatment. 
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